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DETAILED ACTION 

1 . This office action is in response to application 1 0/694,474 filed on 1 0/27/2003. 
Claims 1-25 remain pending in the application. 

Claim Objections 

2. Claims listed below are objected to because of the following informalities: 

Claim 4, line 3, before "conrection" insert — proximity effect — . 
Claim 5, line 3, before "correction" insert — proximity effect — . 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent In the United 
States. 

4. Claims 1 , 2, 4, 5, 1 2, 1 5 - 1 7, 1 8 and 20 - 24 are rejected under 35 
U.S.C. 102(b) as being unpatentable over U.S. Patent No. 5,553,274 to Liebmann . 

5. As to Claim 1 , Liebmann shows and teaches the following subject matter: 

• An optical proximity correction (OPC) routine on a mask layout pattern of a 
VLSI (i.e., integrated circuit) defined by a computer aided design (CAD) 
(pattern layout) data (i.e., computer readable data file) of a lithography mask 
to produce a modified layout data set (i.e., corrected layout data file) - 
[abstract; col. 6, line 41 - 49]; 

• Receiving a polygon from the CAD pattern layout data (computer readable 
data file) , the polygon corresponding to a portion of the VLSI ( integrated 
circuit) - [Fig. 3]; 

• Performing, using a shapes processor means (i.e., data processor) , a 
fracturing (i.e., fragmentation) to separate the.polygon into a set of smaller 
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fractured data pieces (i.e., shaoesY based upon parameters n. m of a 
photomask writer (le„ manufacturing tool) used for implementing the layout - 
[abstract; col. 6, line 61 - col. 7, line 1 1 ; Fig. 15; col. 5, line 61 - col. 6, line 
50]; 

• Performing, using a shapes processor (data processor), a OPC on the critical 
features (i.e., smaller shapes) in the fractured data pieces to provide a 
modified data set (i.e., corrected layout file) - [abstract; col. 6, line 41 - 50]; 

• Providing the modified data set ( corrected layout file) to the mask writer 
Imanufactuhna tool) - [col. 6, line 47 - 50]. 

For reference purposes, the explanations given above in response to Claim 1 are 
called [Response A] hereinafter. 

6. As to Claims 1 7, 1 8 and 20 - 24, reasons are included in [Response A] given 
above. 

7. As to Claim 2, reasons (manufacturing tool comprising a mask writer) are 
included in [Response A] given above. 

8. As to Claims 4 and 5, Liebmann shows in Fig. 15 and teaches (1 ) during 
fracturing (fragmentation) procedure two parameters n, m are utilized (2) parameter n is 
the minimum feature size and parameter m is the maximum feature size - [col. 5, line 
61 - col. 6, line 50; Fig. 15]. 

9. As to Claim 12, Liebmann shows and teaches the subject matter in Fig. 13. 
Notice that smaller shape 42 is a critical area of the layout. 

1 0. As to Claims 1 5 and 1 6, Liebmann shows and teaches the subject matter in Fig. 
13. Notice that polygon including shapes 42 and 44 is the first polygon: whereas 
polygon including shapes 45 and 43 is the second polygon . The second polygon is 
fractured (fragmented), and shape 43 is a comer of the second polygon . 
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Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness 
under 35 U.S.C. 103(a) are summarized as follows: 

(1) . Determining the scope and contents of the prior art. 

(2) . Ascertaining the differences between the prior art and the claims at issue. 

(3) . Resolving the level of ordinary skill in the pertinent art. 

(4) . Considering objective evidence present in the application indicating obviousness 

or nonobviousness. 

12. Claims 3, 13, 19 and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 5,553,274 to Liebmann in view of U.S. Patent No. 
4.475,037 to Vettiaer et al. 

1 3. As to Claims 3 and 1 3, in addition to subject matter regarding to manufacturing 
tool comprising a mask writer as explained in [Response A] given above, Liebmann also 
discloses using e-beam (tool) in writina photo masks and in direct wafer writing 
operations - [col. 1 , line 51 - 63]. Liebmann does not teach vector scan e-beam tool . 
But Vettiaer et al. teach an electron beam (i.e., e-beam) vector scan system for use in 
inspecting an e-beam fabricated mask - [title; abstract]. Vettiaer et al. also teach that 
an e-beam vector scan system is utilized in order to inspect the e-beam fabricated mask 
thereby precisely detecting pattern coincidence or non-coincidence of the desired e- 
beam pattern to eliminate false defect and to enhance the true defects - [abstract; col. 
2, line 42 -62]. 

Therefore, it would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to have applied the teachings of Vettiaer et al. in 
utilizing an e-beam vector scan system is in inspect the e-beam fabricated mask in 
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order to precisely detect pattern coincidence or non-coincidence of the desired e-beam 
pattern to eliminate false defect and to enhance the true defects. 

Vettiaer et ai also teach scaling the system parameters ( size, orthogonality etc.) 
of the e-beam vector scan system - [col. 4, line 1 5 - 22]. Notice that the size 
parameters comprise scanning dimensions, which need to be scaled appropriately in 
order to effectively overlay the printed mask pattern mVn a virtual one written when the 
system is instruct to write. 

14. As to Claim 19, in addition to subject matter regarding to manufacturing tool 
comprising a mask writer as explained in [Response A] given above, Liebmann also 
discloses using e-beam (tool) in writing photo masks and in direct wafer writing 
operations - [col. 1 , line 51 - 63]. Liebmann does not teach vector scan e-beam tool . 
But Vettiger et ai teach an electron beam (i,e,, e-beam) vector scan system for use in 
manufacturing and inspecting a photo mask - [title; abstract; col. 3, line 16 - 36]. 

Vettiger et ai also teach (1) exposing a mask blank coated with an e-beam 
sensitive resist (e.g., high contrast (to electrons) material) - [col. 3, line 23 - 27] (2) 
scaling system parameters to those of wafer such as size, orthogonality etc., vector 
scan system will effectively overlay the printed mask pattern with a virtual one written 
when the system is instructed to write - [col. 4, line 15 - 22]. Notice that system 
parameter is scaled in order to accurately and effectively expose the shapes 
representing the critical dimensions of the layout on the mask. 

Therefore, it would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to have applied the teachings of Vettiger et ai in 
utilizing an e-beam vector scan system by exposing mask blank coated with an high e- 
beam sensitive resist and scaling the system parameter of the e-beam vector scan 
system in order to accurately and effectively expose the shapes representing the critical 
dimensions of the layout on the mask. 

For reference purposes, the explanations given above in response to Claim 1 9 
are called [Response B] hereinafter. 
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15. As to Claim 25, reasons are included in [Response B] given above. 

16. Claims 6 - 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 5,553,274 to Liebmann in view of U.S. Patent Application Publication 
No. 2004/005241 1 A1 to Qian etai 

1 7. As to Claims 6 - 9, as explained in [Response A], Liebmann teaches providing a 
modified data set ( corrected layout file) to the mask writer ior use in correcting patterns 
in lithography for critical features using OPC technique. Liebmann does not teach 
providing a modified data set ( corrected layout file) to the mask writer for to make a 
binan/ mask, an attenuated phase-shiftina mask, a tri-tone Dhase-shiftinQ mask and 
alternating aperture phase-shifting mask ior correct critical features in lithography 
process. But Qian et al. teach using binary mask, an attenuated phase-shifting mask, a 
tri-tone phase-shifting mask and alternating aperture phase-shifting mask in order to 
improve printability ultra-small IC features below 0.18 jjm in lithography process of a 
wafer pattern - [paragraph 0006, 0008, 0022, and 0023]. 

Therefore, it would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to have applied the teachings of Liebmann and 
Qian et al. in providing a correct layout file for use in making a binary mask, an 
attenuated phase-shiftinp mask, a tri-tone phase-shiftinp mask or an alternating 
aperture phase-shifting mask in order to improve printability of ultra-small IC features 
below 0.18 pm in lithography process of a wafer pattern of an submicron integrated 
circuit. 

18. Claims 10 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent No. 5,553,274 to Liebmann and U.S. Patent Application Publication 
No. 2004/005241 1 Al to Qian et al. in view of Paper entitled "Hierarchical Processing of 
Levenson-Type Phase Shifter Generation'' to Yamamoto et ai 

19. As to Claim 10, Qian et ai teach positions and phase relations (e.g., 180° out of 
phase) between two adjacent phase shifters (i.e., phase-shifting regions) in an 
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(alternating) phase-shifting mask (AtlPSM) for a critical feature - [Paragraph 0008, 
0022]. Qian et ai do not teach storing phase information of the phase shifters . But 
Yamamoto et aL teach storage of phase information of phase shifter - [Paragraph 2.2 
Phase Information; Fig. 2]. Yamamoto et aL also teach that phase information is stored 
as a combination of two properties, phase and group reversal in order to keep CAD data 
compressed during phase assignment in implementation of AtlPSM - [abstract] 

Therefore, it would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to have applied the teachings of Yamamoto et al, 
in storing phase information as a combination of two properties, phase and group 
reversal in order to keep CAD data compressed during phase assignment in 
implementation of AtlPSM. 

20. As to Claim 1 1 , it is inherent that the (phase) information about the two adjacent 
edges (phase shifters), which are always 180° out of phase, is used to facilitate the 
phase assignment of the phase shifter (phase-shifting regions). 

Allowable Subject Matter 

21. Claim 14 is objected to as being dependent upon a rejected base claim, but it 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Those claims are allowed is because that the prior art does not teach or fairly 
suggest the following subject matter: 

• A method for performing proximity effect correction on a layout of an 
integrated circuit comprising performing a proximity effect correction on a ' 
smaller shape in a set of smaller shapes in a fragmented polygon 
corresponding to a portion of the integrated circuit wherein a boundary 
between adjacent shapes in the set of smaller shapes is adjusted to account 
for a position of an edge of at least one of the adjacent shapes which is 
modified by the proximity effect correction in combination with other 
limitations as recited in Claim 14. 
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Conclusion 

22. Any inquiry concerning this communication or earlier communications from ttie 
examiner should be directed to Sun J Lin whose telephone number is (571) 272 - 1899. 
The examiner can normally be reached on Monday-Friday 9:30AM - 6:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew S Smith can be reached on (571) 272 - 1907. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 



Sun James Lin 

Patent Examiner 
Art Unit 2825 
February 14, 2005 




